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SPECIFICATION 

1 TITLE OF THE INVENTION 
Resistance Welding Method 

2. CLAIMS 

A resistance welding method characterized in mat: a 
through hole, [having a size] equal to or greater than 
the external diameter of a pipe, is made in a planar or 
suitably curved plate; the pipe is fitted into this hole; an 
electrode shaped so as to contact bom me plate and 
the pipe js used as a piate-sioe electrode; an electrode 
shaped so as to constrain or apply pressure to the pipe 
is used as a pipe-side electrode, a flange is formed m 
the pipe under first-stage pressure and eiectnfieation 
conditions: ana immediately thereafter or alter a 
suitable time interval, me pipe and the plate are welded 
under second-stage pressure and electrification 
conditions 

3. DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to an improved 

resistance welding method for welding a pipe and a 
plate 

Conventional processes for welding iron pipes to 
planar iron plates, or suitably curved iron plates 
(hereinafter referred to simply as "plates' 1 ) having holes 
following problems: (1) [the 



center of tne nole provided in the plate and the 
diametric center of the pipe; and (2) [tne difficulty of] 
reliably welding the pipe and the piate. 

The aforementioned [problem] (1) can be [sowed] 
by constraining the plate and the pipe with upper and 
lower electrodes, in one example, as shown m FIG 1, 
this is made possible by constraining a pipe 1 so that 
this is clamped by an upper electrode 2 and using a 
raised electrode 4. which has a cylinder 3 in the center 
of a planar plate, the central axis thereof being aligned 
with the diametric center of the pipe 1 

The cylinder 3 on the lower electrode 4 fits into a 
hole (m this case, approximately [the same size as] the 
internal diameter of the pipe 1) provided tn a plate 5. as 
shown m FIG 1. and pressure and current are applied 
in tnis case, however, the weld is not rooust That is to 
say, the current density per unit of surface area at a 
welding face 6, between the pipe i and the plate 5. is 
insufficient, and as shown in FlG. 2. smce a leaoing 
edge 7 of the pipe 1 simply gives off heat, surface 
softening occurs, but a robust weld is not achieved. 

in order to achieve a robust weld, the shape of the 
leading edge of the pipe i must be devised so that the 
current density per unit of surface area is increased. 
This shape may be, for example, 



therein, present the 

difficulty of) avoiding centering errors between the 
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a ring projection 8, as shown in FiG 3 

Another example of a solution to problems (ij ana 
g). mentioned above, is the system shown in BGi 4 
This system is effective in terms of [problem] m 
because a bore is made in a plate 9, the pipe 1 being 
such mat it fits into the bore, and because a conical 
shape is used for a lower electrode 10. in terms of 
[problem] (2) as well, wh/le tne reason for this has not 
been determined, a robust weld can be achieved- this 
may be because the conical electrode 10 is used so 
mat me welding pressure is locally increased, whereby 
the currm density per unit of surface area in me area 
of contact 11, between me pipe 1 and me plate 9, is 
increased. 

In me system described above, it is necessary to 
machine the leading end 8 of me pipe 1 to cmi a 
special hole in me plate 9, and to use an electrode 10 
Having a special snape on me side mat presses 
against me plate 9 

The present invention is principally characterized 
by dev^ng pressure and current conditions without 
special machining of me plats, pipe, electrodes, or me 
liKe. 

That is to say, in the present invention, in order to 
achieve objects (1) and (2), mentioned above as 
shown in FIG 5, a through hole 12*. of approximately [a 
size large enough to] accommodate a predetermined 
pipe 1, is made in a planar plate 12, and me pipe i ,s 
inserted into mis hole i2\ an electrode 13. snaped so 
as to contact both me plate 12 and the pipe i, is used 
for the plata-side electrode For example, if me plate is 
planar, a planar electrode is used. Furthermore if a 
plate 14 is curved, a saddle-shaped or cylindrical 
electrode 15 is used, as shown in FIG 6 Next, an 
electrode 2, capable of constraining or applying 
pressure to me pipe 1, is used as me pipe-side 
electrode r r 

Next, me welding method according to me present 
invention is described. As shown in RG 7 welding 
pressure is taken from 0 to a first-stage set value P, 
by way of an over-variation. Simultaneously with 
reaching P 1( or after a time interval T,. an electrification 
current h is started. As a result of mis current I, and 
mis pressure P y . me pipe i is heated and placed under 
pressure, so as to plastically deform it, as shown in FIG 
8. so mat a flange 16 is formed on ma pipe side 
Simultaneously with the end of the electrification 
current I,, or after a time interval T 2 . me welding 
pressure is increased, and a second-stage set value P 2 
is reached, by way of an over-vanation At P 2< or after a 
time interval T 3 . an electrification current k is started 
Welding occurs as a result of this current | 2 and me 
welding force Pj, and. for example, a nugget 17 is 
formed as shown in FIG 9 Simultaneously with me 
end of me electrification current h, or after a time 
interval T 4> me welding pressure is released, lowering 
me pressure too 

Hereinafter, specific examples of me welding 
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method of the present invention are desenfted A hole 
is transported m a planar plate having a tmcuness of 
6.00 mm. a pipe having an external diameter of * 14 
mm and an internal diameter of 4. n mm is fitted 
therein; a 41 30 (acj pianar electrode is used as the 
electrode contacting the pipe and the plate; the pipe i S 
accommodated m the electrode 2. as shown in FIG S 
and this is placed under pressure and electrified by an 
ac resistance weidmg machine. Welding is performed 
^SSSf* Mnditions - wte'ein the welding current 
* 13.000 A, the electrification time is 166 msec, and 
je welding pressure is 130 kg. 996 msec after the end 
offirst-s^e electrification welding is performed with 
second-stage conditions Second-stage conditions are 
a welding current of 30.300 a. an electrification time of 
133 msec, and a welding pressure of 540 Kg 

.JL* 000 - weWin9 reSMlt was achieved with the 
welding conditions descrioed above 

««cl h l ,s ' wim - the mKhod **°M«ng to me 
present invention, there .s no need for special 
machining of tne plate, pipe, electrodes, or the w*, 
end welding is accomplished pnmarily by devising 
[suitable] welding-pressure and ejecmfication 
conditions, which has a highly advantageous industrial 
effect 

4 BRIEF DESCRIPTION OF THE DRAWINGS 
FIG 1 is a sectional front view of a welding area 
for the purpose of describing a conventional resistance 
welding method; F|6 2 is a perspective view of 
materials welded according to the same welding 
method, FIG 3 is a sectional front view of a 
conventional variant of matenais for welding FiG 4 is 
a sectional front view of another example of a welding 
area, for the purpose of describing a conventional 
resistance welding method; FIG 5 is a sectional front 
ww of a welding area, for the purpose of describing 
one emoodimem of the resistance welding method of 
the present invention, FIG 6 is a perspective view of 
another embodiment; FiG 7 js a charactenstic graph of 
welding current and weidmg pressure during welding- 
FIG 8 is a sectional front view of a welding area where 
weidmg, wnich began with the situation {shown] in FiG 
5. has terminated; and FIG 9 is an enlarged sectional 
view of tne welding area in FIG 8 

1 pipe 

2 eiectroae 

12 planar plate 
12* through hole 

13 electrode 

14 curved plate 

15 electrode 
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ABSTRACT: 

PURPOSE: To perform sound welding without applying any special working by giving 

plastic deformation to a pipe through heating and pressing and performing welding, i: 

the case of welding the pipe made of iron to a plate made of iron having a hole. 

CONSTITUTION: Pressing is set at the set value PI of the 1st stage from 0 through 
transient changes. At the same instant when it becomes PI or after a certain time 
limit Tl, supply current II is started. Plastic deformation is given to a pipe 1 by 
heating and pressing the same by this current II and pressing pressure PI, so that a 
flange 16 is formed. At the same instant when the supply current II ends, or after a 
certain time limit T2 f the pressing force is increased and is made the set value P2 < 
the 2nd stage through transient change. At the same instant when it becomes P2 or 
after* a certain time limit T3, the supply current 12 is started. Welding is 
accomplished by this current 12 and pressing force P2, whereby, e.g.*, nugget 17 is 
formed. Upon ending of the supply current 12 or after a certain time limit T4, the 
pressure is removed and is dropped down to 0. 
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